If the cosmological constant Λ can not be neglected, we will show in this short report, that graviton should have a rest mass
As was shown by S. Perlmutter et al in 1999 [1] , that a best fit flat cosmology to the .
The above result suggests strongly that the so called "cosmological vacuum energy den-
= ρ Λ " is about 2.6 times that of the matter field in our universe! Henceforth we have no right to ignore the cosmological term in Einstein's gravitational field equation, though
Einstein said it is "the biggest blunder of my life". Now, let us consider the linear approximation of weak gravitational field, in this approximation we can write the gravitational field potential g µν as
where G µν is the back-ground Minkovsky flat metric, h µν is the derivation from G µν , such that h µν and their derivatives are all small whose squares may be neglected.
It is straightforward to get the linear approximation of Einstein's gravitational field equation with cosmological term as follows [2] 2h µν − 2Λ(
or
where Γ G µν belongs to the cosmological constant. Eq. (3) is really a Lorentzian covariant tensor field equation with source term T µν and mass term (2Λ)h µν for h µν , which implies that the gravitational field in linear approximation can be look upon as a spin 2 particle with rest mass √ 2Λhc −1 . Especially in static case Eq.(3) becomes [2] △ϕ − 2Λϕ = 4πGρ,
, g 00 = G 00 + h 00 = 1 + 2ϕ, ϕ is the gravitational potential.
We remark that Eq. (4) is just the famous Seeliger gravitational field equation found by C. Neumann and H. V. Seeliger [3−5] long ago. Now let us try to decompose Eq.(4) and find out their associated solutions as follows
A special solution of Eq. (6) is
but the solution of Eq. (5) is a Yukawa-type potential
the combined potential
is certainly a solution of the combined field equation (4) . Since the constant potential ϕ Λ has no contribution to the field strength, so only the Yukawa potential ϕ m has physical significance. Evidently now the Newton universal gravitational force law should be changed to the longly forgottened Newmann-Seeliger's law
So the very surprised thing is that the re-confirmation of cosmological constant Λ = 0 compels us to substitute the Newton's celebrated law by the Newmann-Seeliger law! It seems, moreover our report may make clear that there is no such things as "dark energy" or "gravitational vacuum energy" in our universe, rather than, the cosmological term just tell us that graviton has a rest mass √ 2Λhc −1 different from zero! As pointed by J. N. Islam [6] that |Λ| has an upper limit of 10 −42 cm −2 nowadays, then the rest mass of graviton should also have an upper limit 10 −58 g, it is too small to be detected. However, it is believed that our very early universe may have a very large cosmological constant, say Λ ≃ 10 34 cm −2 [7] , then the rest mass of graviton is 10 −20 g. This implies that graviton created in very early universe or from very distant astronomical incidences may have a measurable rest mass.
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